ABSTRACT: In this presentation, the basic theoretical background of the Hilbert Transform is introduced. Using this transform, normal real-valued time domain functions are made complex. This yields two useful properties -the Envelope and the Instantaneous Frequency. Examples of the practical use of these functions are demonstrated, with emphasis on acoustical applications.
From the Symmetry Property of the Fourier Transform: F{F{a(t)}} = a(-t). 
For a minimum Phase system, it can be shown that the phase is not independent of the magnitude, but an be derived using the Hilbert Transform as shown. The AllPass function has poles and zeroes that are negative conjugates of one-another, so the magnitude is unity. The phase of the All-Pass is a pure delay. 
